We compare theoff-energy-shell behavior of several potential models for the nucleon-nucleon interaction. This is done by comparing the KowalskiNoyes half-off-shell functions f.e(p,k) resulting from the different models.
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I. INTRODUCTION We have presented several separable potential models of the nucleon-nucleon interaction and claimed that these models will be useful in probing the off-energy-shell behavior of the nucleon-nucleon scattering amplitude. l ,2 Therefore, i t seems useful to display the off-energy-shell behavior of our models and compare this off-shell behavior with the off-shell behavior produced by some other potential models of the nucleon-nucleon interaction.
The point of the present paper is that the off-energy-shell behavior of separable potential models is not qualitatively different from the off-shell behavior produced by local soft-core Yukawa potential models. Thus, separable potential models'lead to off-energy-shell scattering amplitudes that are as close to physical reality as the ampli tudes resulting from these local potential models. Therefore,·· at the present state of our knowledge of the nucleon-nucleon interaction, the use of separable potential models in calculations involving offenergy-shell nucleon-nucleon scattering amplitudes is strongly indicated, because of the great convenience and simplicity of the separable potential models.
If the half-off-energy-shell partial-wave scattering amplitude Til(P,k; k 2 ) goes to zero as k 2 ~ 00, which is true in potential theory, the half-off-shell amplitude is determined by the scattering region ~ (k 2 > 0) values of the on-shell amplitude and the Kowalski-NOyes 3 ,4
half-off-shell function fil(p,k), where fil(p,k) is a real function. Consequently, in this paper we compare the off-energy-shell behavior of several types of potential models of the nucleon-nucleon interaction by displaying the half-off-shell functions for 2 k > 0, generated by the various models.
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II. EQUATIONS AND CONVENTIONS
The half-off-shell partial-wave-nucleon-nucleon scattering amplitude T.e (p, k ;k 2 )is determined in potential theory by the twoparticle nQnrelativistic Lippmann-Schwinger equation where the 
T ( k k 2)
.e q, ; The potential parameters for the different partial waves are displayed in Table I; . G2 "R2)
is the Legendre function of the second kind and the potential parameters are again given in Table I For the local potential models, f,e(p,k) is obtained by solving the integral equation (2) numerically as a matrix inversion problem. The greatest difference between the off-shell functions resulting from the local potentials and our separable potential models is in the partial wave at laboratory kinetic energy of 400 MeV and momentum p == 0, where f:e(p,k) "" 0 for the local potential models and f:e(p,k) is of order I for the separable models.
..
Also, in the partial wave the function produced by our separable potential models falls off more slowly as p ~ 00 than the off-shell functions resulting from the local potential models.
Notice that the single separable potential model of the interaction given by Tabakin seems to lead to an off-shell function somewhat different from those produced by other models. 
very useful when studying the full "off-shell arrrplitude. S
It seems that the necessity of fitting the on-shell data constrains our separable potential models and the local soft-core . .
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Yukawa potentials to share the same qualitative off-shell behavior.
This is not surprising in view o:f the smoothness of the mathematical forms of these potentials.
Our separatle potential models do show some variation in off-shell behavior, especially for large .values of p in f£(p,k).
This reinforces our hopes that the use, in calculations involving the off-energy-shell two-body scattering amplitude, of the form . 2 with F £ (p ,p f; k) determined by the separable potential models and T£(k 2 ) written in terms of the experimental phase shifts, will enable us to discern the sensitivity of these calculations to the off-energyshell behavior of the amplitudes.
We have demonstrated that separable potential models lead to an off-energy-shell behavior,which is not qualitatively different from the off-shell behavior resulting from local soft-core YUkawapotential models of the nucleon-nucleon interaction. Since separable potential models do not produce any freakish effects off the energy shell, they seem to have an equally valid claim to presenting a realistic representation of the off-shell nucleon-nucleon interaction as the local potential models . Therefore, since the separable potential models are so much simpler, their use in calculations involving the off-energy-shell nucleon-nucleon partial-wave scattering amplitude is strongly indicated.
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